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A. Relevance of the above-identified Document 

This document has relevance to the Claims 1, 9, 11, and 12 
of the present application. 

B. Translation of the Relevant Passages of the Document 

[CLAIMS] 
[Claim 1] 
comprising ... 

a slew rate control circuit for, by controlled in accordance 
with a slew rate control signal, substantially changing a resistance 
between an output electrode and a common electrode when the 
MOS transistor (13) is in a conductive state. 

[0011] 

[MEANS TO SOLVE THE PROBLEMS] 

...an output circuit including means for outputting a high 
level or low level output signal in accordance with an input signal 
outputted from an internal logic circuit, characterized by comprising 
a slew rate control circuit for delaying a fall time of the output 
signal from the high level to the low level in accordance with a slew 
rate control signal that is supplied separately. 
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[0014] 
[EFFECTS] 

The slew rate control circuit delays a fall time of the output 
signal from the high level to the low level in accordance with a slew 
rate control signal that is supplied separately 

[0015] 

Therefore, even if a plurality of output circuits are operated 
simultaneously, it is possible to attain gradual change of the output 
currents therefrom. Thereby, it is possible to prevent fluctuation of 
the power source voltage and occurrence of noise. Thus, it is 
possible to prevent occurrence of logic error operation. 

[EMBODIMENT] 

[0023] 

...It is possible to delay the falling time of the output by 
inputting a low level into the gate of the MOS transistor 16 and 
turning "OFF" the MOS transistor 16. 

[0024] 

.., by controlling the slew rate control signal Cin, it is 
possible to delay the falling time of the output of the output circuit. 
The falling time of the output causes the logic error operation due to 
simultaneous operation. Thus, the delaying the falling time prevents 
such logic error operation. 



Patent No. 3018541 
Page 3 

[0026] 

... When the slew rate control signal Cin is at a high level, the 
MOS transistor 20 is turned a ON", so that, because of the clamp 
diode 19, a voltage as low as 3 times of a forward voltage of the 
diode (0.7 * 3 = 2.1V) is applied on the gate of the MOS transistor 
13 for drawing out the electric charge of the output. The MOS 
transistor 13 draws out the electric charge of the output in order to 
cause the output signal Sout to be at a low level. When a voltage as 
low as such is applied on the gate of the MOS transistor 13, the 
MOS transistor 13's ability of drawing out the electric charge is 
lowered. Thus, it is possible to delay the falling time of the output. 
For this reason, by controlling the slew rate control signal Cin, it is 
possible to delay the falling time of the output of the output circuit, 
which causes the logic error operation due to the simultaneous 
operation, thus preventing the logic error operation. 

[0027] 

[EFFECTS OF THE INVENTION] 

...an output circuit is provided with a slew rate control 
circuit for controlling a falling time of output. With this arrangement, 
it is possible to structure an internal logic so that the falling time of 
the output of the output circuit is delayed when logic error 
operation due to simultaneous operation of the output is caused. 
Further, it is possible to delay the falling time of part or all of output 
circuits after the production of the semiconductor circuit. Therefore, 
this arrangement effects prevention of the logic error operation that 
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is due to the simultaneous operation of the output circuit. 
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(57)Abstract 

PURPOSE: To prevent logical malfunction due to the synchronization operation of an 
output circuit and to simplify the design by providing a through-rate control circuit 
slowing down the falling time of an output signal from the output circuit 
CONSTITUTION: The output circuit outputting a high level or a low level output signal 
SOUT in response to an input signal SIN from an internal logic circuit is provided with a 
through-rate control circuit 30 including a MOS transistoKTR) 16, a NOR gate 17 and a 
selector circuit 18. The selector circuit 18 is set so that when a through-rate control 
signal CIN is at a high level, the output signal SOUT is selected and when the through- 
rate control signal CIN is at a low level, the input signal from an inverter 1 is selected 
Thus, when the through-rate control signal CIN is at a high level and when the output 
signal SOUT is going to down to a low level from a high level, a low level signal is inputted 
to a gate of the MOS TR 1 6 and the MOS TR 16 is turned off to slowdown the falling 
time of the output 
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